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INTRODUCTION 


Pain is one of man' s most compelling e^cperience© It 
is an "unpleasant sensation frequently associated wi"th 
physical damage, therefore often described by the patients 
in connection with injury, Sherrington (1906),? in his 
classical work on the central nervous system has defined 
pain as, "the psychical adj"unct to an imperative 
protective reflex". This concept draws attention to the 
protective aspect of pain in preventing body injury from 
noxious stimuli. It is considered a signal from a 
warning device, but, like 0 "ther eiqiressions of "the 
regulatory mechanisms within the body, it sometimes,? 
functions in an xansatisfactory way. It is not only a 
distressing experience, but if continued, it may have 
harmftil effects on the vital organs leading to impairment 
of ftonction or even tissue damage (Wolff and Wolf, 1958), 
The persistence of pain may interfere wi"fch the 
surgical procedures and make them very distressing for 
the patient and also more difficult for the surgeon. 

Hence its alleviation during surgery is, therefore, the 
raison d* etre of anaesthesia. 

The endeavour of modern anaes"thesiology stems 
around the attainment of ideal operating conditions 
(Co-operative and painfree patient) with "the total body 
physiology maintained as near normal as possible. In 
order to hit the bull's eye, anaes-fchesiology today, is 


arrned with a nunciber of drugs and teclmiques/ v/hicb have 
some thing or other to boast their supremacy over the 
others, but still the eye could not be perforatedo 

General anaesthesia, although the most effective 
method of pain relief,’ is not without the risk of alte- 
rations in the cardiovascular and respiratory functioning, 
as also definite changed in body chemistry. These changes 
may not be of significance in normal patients but may 
have vital role to play in increasing the post-operative 
morbidity and mortality, in patients with metabolic and 
systemic disorders. With the suppression of reflexes the 
possibility of regurgitation and aspiration, under 
general anaesthesia, is also enhanced, particularly in 
patients with full stomach undergoing emergency surgery. 

The absence of these limiting factors add a 
feather to the cap of local anaesthesia, thereby increa- 
sing its popularity tmder such circumstances. The 
discovery of a number of safe and potent local 
analgesic drugs, alongwith the evolution of various 
simple teelmiques of field blocks, has made them still 
more acceptable to the population as such. 

One such technique, IHTRAVEKOUS REGIONAL ANALGESIA 
is a simple, effective. Cheap and safe method of pain 
relief during surgery over limbs and can be repeated 
again and again. It claims special preference in busy 
hospitals and overworked emergencies where availability 
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of beds is a problern and rapid turnover of the patients, 
a must. Moreover most of the patients recfuiring 
emergency surgical intervention are not suitably 
prepared for an early general anaesthesia. 

Almost a century has elapsed since local analgesic 
drug was injected intravenously by August Bier (190S) in 
134 cases with no adverse effects. Several series were 
thereafter reported, but the technique got little atten- 
tion. The credit for reintroducing intravenous regional 
analgesia in clinical practice goes to Holmes (1963), 
who suggested that lignocaine acted upon the motor and 
sensory nerve endings. He was ably supported by the 
studies of several workers, (Miles et al, 1964; Fleming 
et al, 1966, and Adrian!, 1968) . On the other hand Sorbie 
and Chacha (1965), concluded, on clinical and electrop- 
hysiological grounds, that the local anaesthetic acted 
mainly on the nerve trunks. 

Various local analgesic drugs have been employed in 
this technique viz chloroprocaine, Lidocaine, Prilocaine 
and Bupivacaine etc. but an agent of choice which should 
provide wide margin of safety, rapid onset and longer 
duration of action is still at large. The occurrence of 
thrombophlebitis^in subjects receiving choro procaine may 
be due to its acidity and contraindicates its use. 
Prilocaine is less likely to produce signs of central 
nervous system toxicity than lidocaine and is equally 


as effective as lidocaine but however it has the 
disadvantage of producing methaemoglobinaemia# 
Lidocaine is to be used vxith caution to avoid 
sensitivity reactions,, Bupivacaine takes its oujn 

to give full effecto Hence it can v?ell be seen 
that every drug has one or the other limiting factoro 
Therefore under these circumstances the local 
analgesic, CENTBUCRIDIHE, discovered at C.D.R.I. 
Lucknow, is employed in this technique to establish 
whether the drug is superior or not to the present 
conventional local analgesic drugs* 



REVIEv/ OF LITEPJirO'RE 


The evolution of human race, although one of 
nature's most beautiful gift to the world, carries along 
v^ith it one of its most dreadful curses and that is 
paiiio Man is born in pain, lives in pain and dies in 
pain, it is therefore an experience never welcomso Sin- 
ce time immemorial, man has been fighting against it 
but, has not as yet been able to give it even .a proper 
definition, v;hat to tallc of conquering it. 

Pain has mostly been defined in the past in co- 
nnection with its protective aspect in preventing the 
body injury by noxious stimuli. Leriche ( 1949 ) has stre- 
ssed that on many occasions pain seems pointless and 
quite often the warning it affords is inadequate. As 
a symptom pain demands instant relief and is present 
in tvjo out of every three patients seeking medical 
advice (Devine and Merskey, 1965 ) <> 

The history of pain relief dates back to first 
recorded evidence of hUBidiy civilisation, but enormous 
development of surgery during the nineteenth and twe- 
ntieth centuries could: v/h,ll ^^be possible as a result of 
commendable advancements, made by trn anaesthesiologists 
in the field of pain relief. 

Anaesthesia today, can broadly be classified as 
general and local anaesthesia. With regards to local 
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anaesthesia, endeavours have been made for a long time, 
but the major problems have largely been overcome comp- 
aratively recently. Much uork is still being performed 
and more so required to improve the situation. 

Modern local analgesia began with the introduction 
of cocaine in 1884 by Roller. Substitutes for the toxic 
cocaine soon came into being, Giesel’s tropocaine appear- 
ed in 1891, Einhorn' s novocaine (procaine) in 1899, 
Fourneau's stovaine in 1904, Meischer and Uhlmann intro- 
duced nupercaine in 1929, where as amethocaine appeared 
in 1931* The most commonly used local analgesic drug 
of the present day, lignocaine, v;as gifted by Lofgren 
and Lundquist to our profession in the year of 1943, 
but was put in clinical use by Gordh in 1948, Among st 
the more recent local analgesic drags, bupivacaine 
came into being in 1963 (Telivuo), while mepivacalne Mas 
synthesized in 1956 ( Ekenstam and Egner ). 

Centbucridine is a nev/ local analgesic drug, syn- 
thesized at C.D.R.I. Lucknow, Indian contribution to 
the family of currently available local analgesic 
drugs. 

The first available account of intravenous admini- 
stration of local analgesic is by Alms in 1886 (cited 
by Adams, 1944), v/ho has shovm that the intravenous 
injection of a local analgesic agent was associated with 
analgesia in the area supplied by that gessel, later 
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the method was applied to man b3" oppel and Goyanes 
(A.llen 1914) and by Ransohoff (1910) o The method is 
even occasionally mentioned today (Gevorkian 1962)0 
But this knowledge was not put to practical use until, 
Bier(l908), published his account of venous anaesthesia 
for limb surgerjo He had successfully given venous 
anaesthesia in about 30 caseso Many reports soon followed, 
Cat 2 1909, Hart el 1909, Hitzrot 1909 and Page & Mac donald 
I909o 

Bier’s technique was described in detail by Adams, l944o 
Bier’s technique though effective v/as cumbersome. An 
improvement in the form of a single tourniquet method 
was described by MorrisonCl93l) 0 The subject was well 
reviewed by Adams (1944), but the credit for the reint- 
roduction of the tecimique goes to Holmes ( 1963) , His 
series consisted chiefly of relatively short operative ' 
procedures of a type suitable for the casualty department, 
PRETiEDICATION ;- 

HolmesC 1963) believed that heavy premedication is 

■ X f 

benificial. On the other hand^Cox,J»M. R, ''^964) , had 

i 

the opinion that for out patients, the distinct advan- 
tage of rapid recovery should not be offset by heavy 
premedication, Sadove, et al, (1952), v/ere of the opinion 
that sedation usually by barbiturates rende:^the patients 
non-cooperative and the elicitation of analgesia becomes 
diffieulto Moreover the cerebral cortex gets depressed 
and thus acts synergistically with lignocaine which also 
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depresses the brain, 

TOUKIIOUBTS ;- 

An, improvement in the form of single tourniquet 
•v/as described by Morrison, 1931® Bell, et al, (1963), 
and Adams et al, (1964), have advocated the use of two 
tourniquet, Hoyle, J,R<,(l965), introduced the use of 
two balloon cuffs. The upper balloon was inflated when 
the injection was being given while the second baJ-loon 
inflated v;hen the operation started. In this way tour- 
niquet pain was abolished, 

VSHEFUNCTURE ;- 

Originally Bier had practiced cut down for the 
administration of drug and Morrison (l93l) was first 
who suggested venepuncture and had made the technique 
more practicable. Holmes (1963), suggested that the site 
of injection whereever suitable, can be chosen distal 
to the tourniquet while Dawkins, et al,(l964), believed 
that it should be as near as possible, to the region of 
operation, Sorbie and Chaclia (1965), were of the opinion 
that it should be in the distal part of thelimb i,e, 
near or distal to the wrist or ankle because valves 
in the proximal part of the veins are very pov/erful and 
withstand considerable pressure, so that the downward 
flow of solution is slow and incomplete, Sorbie and 
Chacha, found that the time taken by the cbcug to spread 
after a proximal injection was longer than after a 


distal inoect?Lon, Time of spread to tlas ’rfhole limb after 
a proximal injection was 5 minutes and 40 seconds, ’fiereas 
it was 4 minutes and 50 seconds after distal injection » 

The site should not be very close to the tourniquet to 
avoid toxic reactions, as syringe pressure may exceed 
300 torr and analgesic solution can enter the systemic 
circulation from below the inflated toruniquet. ( P* 

Prithvi Raj, et al, 1972). 

ElSAITORJIMTION i- 

Maas, et al, (l964), believed that exsanguination 
was of great importance for t\,vo reasons. Firstly the 
analgesic solution will be evenly distributed in the 
empty venous plexus and v;ill also not be diluted by 
the blood present in the lirah. Average blood volume in 
upper limb distal to the point of placement of the tour- 
niquet was measured by Adams, and Albert (1962), as 170ml. 

The concentration of 40 ml* lignocaine solution is much 
greater when 170 ml. of the blood is removed by elimi- 
nation of this large dilution factor, as a result the 
analgesia would be even, complete and more prolonged. 
Secondly at the release of tourniquet there is no reser- 
voir of blood containing drug ready to be dumped into 
the general circulation which may explain the lack of 
side effects in central nervous system as well as low 
blood levels of the drug determined chemically. 

Exsanguination can' be done by application of Esmarch’s 
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bandage from fingers or toes upwards to reach the tour- 
niquet (Holmes, 1963). But other authors (Dawkins, et al, 
1964, aiad Cox, JoMoRo, 1964), were of the opinion that 
gravitational drainage is good enough and there is no 
particular advantage claimed by using Esmarch’s bandage 
and gravitational drainage is preferable where manipu- 
lation of tha limb is painful* Holmes (l963), believed; 
that the development of cutis marmorata leads to a re- 
duction in the duration of anaesthesia* Bell, et al, 

( 1963 ), concluded that the development of skin discolou- 
ration was not associated with the degree and duration 
of analgesia, but with the appearance of these signs the 
operator is virtually sure of the success of techni- 
que* 

Colbern, E*C*(l970), emphasises the necessity 
of exsanguination with the viev/ that it produces collapse 
of the vascular compartment of the extremlt]". Infection 
of anaesthetic solution into a full vascular compartment 
will impair complete and even distribution throughout 
the extremity and with the tourniquet Inflated the vas- 
cular compartment is a clcised space and relative colla- 
pse of the compartment is necessary to accept the injected 
solution* He also suggested that desired result of ex- 
sanguination can be hastened by a careful milking of the 
limb, disturbing any painful lesion as little as possible. 
Pneumatic splint is also described as an another alter- 
native for exsanguination. (Dunbar, R.¥* , Captain, M*C*’ 
and Mazze, R*I., 1967)<» 
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BOSE AND COHCMmTIOH. OF SOUJTIOH ;- 

Holmes (1963), advised the use of lOOnigm of lig 
nocaine solution for upper limb and upto 400 mgm for 
lower limb, in a concentration of Bell, et al, 

(1963), have found that with a dose of 3 mg/kg body 


v/ei 

ght mild neurologic^ 

al symptoms v^ere i 

)resent 

in half 

of 

their cases ana tha 

t bradycardia a.nd 

T? ^ fl 

III 0 w # 

■n}i .-b n irr A Q 

v;er 

e often seen. These 

changes were .not 

seen w' 

hen the 


dose was reduced to half, but tlien analgesia was in~ 
sufficient, unless limb ischaemia, produced b;r inflation 
of the tourniqet, was effected at least twenty minutes 
prior to the injection of dug* This modification would 
seem to make the method tedious and time consuming to 
the administrator and very unpleasant to the patient. 

The use of dose as high as 800 mg of lj.gnocaina 
solution in two cases is mentioned b’/ Davjkins, et al, 
(1964). Adams, et al, used 40-50 ml. of solution 
i,e» 200 mg to 250 mg, of the drug. 

Kennedy, et al, (l965)» advocated the use of an 
average of 182.5 mg of the lignocatne, vjith a maximum 
of 300 mg in .5?a solution, Bromaga and Robs o.n, ( 1963) , 

.have defined the upper dose limit of lignocatne in healthy 
individuals, for the avoidance of toxicity, at .3’'ral/ro') 
body V/ eight, 

Dawkins, et al, (l9S4), have also used 20 ml, of 
1?^ ooncentratton instead of usual, .5% concentration. 
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PrilGcaine is used in varying concentrations of ,59'a 
to 1?'o and dose ranging het^ieen 3 to 5 mg/kgo (Karris, 

¥,Iio, 1969 ) • However it is associated Vi/ith the formation 
of metliaemoglobinaerflia and its use is restricted. 

Chloroprocaina was used in doses ranging from 
1 to 3 rag/kg in concentration of to with good 

results in 29 out of 38 volunteers. The incidence of 
thrombophlebitis v/as 8?^ in the series (Harris, ¥,H., 

Slater, EoMf, 1965)0 

Bupivacaine was used by Moore, DoC. and Briden- 
baugh, et al,(l9?l), for upper extrimity in ,23°A con- 
centration, using 30-50 ml of solution. Rausso,M, Drexler. 

Ho and Aronson, H.Bo,(l98l), have also employed bupivacaine 
in their series with this technique. 

Suri, et al, (l983), are of the opinion that the 
effectiveness of the centbucridine is dose/ concentration 
dependant*, Using 40 ml. of . 35^^- solution they could pro- 
duce consistent sensory and motor blockade with minimum 
side effects for surgical anaesthesia*, k lower concen- 
tration( o25?^) however v/as not sufficient while higher 
io5%') concentration although produced good blockade and 
long duration of action, but was associated yith several 
side effects. 

DIXON* s MM ? - 

It states that the concentration of a local analgesic 
solution required to block the sympathetic fibres in a mixed 
nerve is lov;er than that for the sensory fibres and that 
again is lower than the concentration for the motor fibres,, 

The concentration spreads more 
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in infla:.ined tissues due to increased 


oili'cy* The exiecc is niors Ti: 


on 'cne nerve xernxn; 


diameters than sympathetic fibre and those 


conducting pain impulses 


MODE OF ACTION:- 


The mode ox action of the; intravenously injected 
loccil analgesic drugs still remains a ticklish problenio 
Various hypothesis have been put :coruar'd, but a concrete 
ansvjer has yet to be achieved., 

Bier (l908), used procaine hydrochloride v.’ith me- 
thylene blue into ischaemic limbs and noted the drug 
distribution in the tissues* 

The drtig diffuses slov/l}?" from the endothelium of 
the vessels into the tissues of the isolated limb. It 
is probably fixed to the nerve tissues and synapses and 
is stored in the tissue spaces* Not only the nerve trunkj 
but the nerve endings also get anaesthetised. 

Distribution of the drug was studied b;/ Sh.ouia;' 
Cotev Gordon* C, Robin, (l96S), in dogs and R.ic]:iard, 

3. Knapp and Myron Weinburg, (1969) by using lidocaine 
lA ' 

tagged v;ith C in adult monkeys* Levels of radioacti- 
vity aft,.,r a determined time interval were obtained 
from specimen of extremity muscle, blood vessels and 
organs at autopsy. The anaesthetic solution w:i.s rapid- 
ly perfused throughout the tissues proximal to the si be 
of injection and v?as held within the area bounded by 
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the tourniquet, imtill release. ''Jithin 30 minutes after 
release it v;as found throughout the body tissues. The 
concentratioas of the anaesthetic solution present intra- 
vascularly v^ithin the anaesthetised fore limb, did not 
diminish signif icaxitly over a period of 90 minutes, and 
therefore release of the toruniquet ma3^ allov/ a signi- 
ficant concentrations of the drug to suddenly enter s'/stern- 
ic circulation. Symptoras of s^/'stemic toxicity'' on toiarni- 
quet release are possible even after 90 minutes follow- 
ing ingection of a local anaesthetic solution. 

De-V-Van Niekerk a-id Coetzee ('1965) used radio 
opaque material to studj^ the drug distribution. Fleming, 
S.A., Feiga. Fires, and Mo Cutcheon, Cl955), 

used lignocciine containing hypaque concluded that 
drag acts at tissue level on the nerve endings. Both 
motor and sensor}?* nez’ve conduction have been raeasured 


in clinical (Adams, Dealey, Kenmore and Miles, et al, 

(1964), and exnerimental .(lienmore, et al,f 1964} in in- 

/ V., 

travenous regional analgesia and they found tliat con- 
duction speed decreased from fifty two to fiorty tv/o 
meters par second. 

Recently a study ■was done by Dave, V.B., G-hate, 
S.7. and Rao, B. Venu prasad ( 1978) , using radiocon- 
trast material and found greater localization of the 
anaesthetic agent in the trauraatized tissue. 


There is a selective pick up of lignocaine by nerve 


tissues as compared to other soft tissues (Shamay, 

Cotev and Gordon C. Robin,; 1966), C labelled llgnocaiaa 


W3.3 <31.0X6 CISC 


>U3 Diood even oexoiv 


ff.'h 

* . I-' 

Iv.. A * 


release of the tourniquet. It is due to normal intra- 
osseous blood flou. 

The effect of centbucridine on neuromuscular trans 


mission 


ollo\-;s as reported in the experimental 


uork at CoDoRd* The sciatic nerve anterior tibialis 
muscle preparation in chloralosed cats was used for 
this purpose. There was no effect of lignocaine In doses 
of 10 pag/kg/I/V^ and of centbucridine in dose of 2,5ftg/ ). 
lcg/l/y> Closed intra arterial inj ection of 400 micro- 
grams of centbucridine however produced 100?o block, 
which developed slowly. 

It is of interest to consider how analgesia and 
muscular paralysis occur, during intravenous regional 
analgesia. The paraesthesia suggests the possibility 
of a true nerve block, perhaps, produced by the per- 
fusion of the veins of the nerves. The rapid onset 
and. recovery however point to a more peripheral site 
of action, such as at the nerve endings. Obstruction 
or extensive destruction of venous system will prevent 
the development of satisfactory peripheral anaesthesia. 
The safty of the technique probably depends on the fi- 
xation of a major portion of the anaesthetic agent by 
the tissues. The amount of the drug fixed is higher when 
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exsanguination is efficient* Dispersion of tlie anaesthe- 
tic solution is most rapid and complete when a hand 
vein is used for inj ection then where a cubital vein is 
chosen as the retrograde flow of the solution is preven- 
ted by the competent valves* ,j('3oi'’'bie and Ciiacha, (1965) , 

Prithvi Rai, P. , Garcia, C*E., Burleson, J*W. 

( 1972 ) condluded in their v;ork that lignocaine acts 
at the main nerve trunk to produce clinical anaesthe- 
sia after intravenous administration. 

MOXM; - 

Anoxia is also held responsible for the production 

H 

of anaesthesia by lowering the p in the limb and incre- 
ased PCo 2 both of which are known to modify the membrane 

H 

permeability or the low p expediting or increasing 
the ionisation of lignocaine or through accumulation 
of metabolites e,g* lactic acid or by the direct compre- 
ssion of the nerve itself. In whatever way the occlusion 
and anoxia act, it was observed that once the^anaesthe-rh 
.sia* had set in it lasted for considerable time, but 
the tourniquet starts producing discomfort after 40-50 
minutes, in some cases* With this technique ischaemia 
may contribute to anaesthesia when 30 minutes have ela- 
psed after application of the tourniquet,^’"Anaesthesia^ 

©f a limb from ischaemia alone has a different pattern 
of onset to that following drug injection and is consi- 
derably slower in development. When anp. subjected to 
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total ischaemia, anaesthesia) is not complete for 40 
minutes. Sensation is first lost frora finger tips and 
gradually the anaesthetic 'area extends more or less 
evenl^i" up the arm. Motor pov;er is lost in a similar vjay. 
Extensora being effected sooner than flexors. There is 
a difference in the pattern of nerve conduction loss 
in the ischaemic limb as compared v^/ith the :anaesthetic ' > 


limb as shown in the nerve conduction studies which 
confirm that' aiiaesthesia''''i.s not due to ischaemia alone. 

It is probable hov/ever that as time passes the anaesthe- 
tic solution leaks through osseous veins into general 
circulation and anaesthesia is maintained to some extent 
by the ischaemia (Sorbie and Chacha, ^965) . 
PHARI'IACOKBIETICS OF IHTRAVENOUS REGIOML ANALGESIA i- 

The pharmacokinetic aspects of intravenous regional 
anaesthesia have been described by Tucker and Boas, 

1971 > they showed that after cuff release the peak pla- 
sma levels of lignocaine were 20 to 80 per cent lower 
than when the same dose of lignocaine v/as given by direct 
intraveiious inoection. The peak levels achieved were 
inversely proportional to the total time the tourniquet 


Vi’as applied and tended to be lower vdien the same dose 
was given by 0,5?^ rather than 1% solution. The release 
of lignocaine into the circulation was noted to be bi- 
phasic, v-zith an initial fast release of about 30 % of the 
dose, the remainder appearing by a gradual v;ash-out 
50 percent of the dose of lignocaine can remain in" the 


arm 


ininutes after release of 


It IS 'OOS, 


ble to re-establish anaasthesia 
of the initial deflation of the 
ting and injecting half of the 
drug. 


■within 10-30 minutes 
tourniquet by reirxfla- 
original dose of the 


I^KTSCTIOM TOURKiaUST RELBASB TE^IB IHTBIWAL i- 

Toxic reactions appear to be more commori 
injectioji and tourniquet release time interval 


ulien the 
is less 


than 25 minutes, as observed by Bier (l90S), icno advo- 
cated an interval of 30 minutes. He suggested that no 
matter hov, short the surgical procedure, the tourniquet 
should not be released before 20 minutes, at least, 
Morrison, (1931 )» after experimental yorl^ on cats, re- 
commended that minimum interval bet\'.;ee.a the injection 
of drug and release of tourniqet should be 30 minutes » 
Adams, et al, (l964), thought that the negligible 
toxic reactions in their series x^/ere due 'to the long in- 
terval of one hour. In the series of Da^wkiiis, et al, 
(l964), the interval •^•jas as low as 10 minutes but 'the 
dosage was also high and as su oh it is difficul-'c to say 
as to which of the tv/o factors •^••;ere responsible for 
the incidence of toxic reactions, 

Kennedy, et al, (l9'S4), stress the importance 
of 25 minutes of injection tourniquet release interval 
to prevent toxic reactions. The S'maller the dose and 
greater the injection release Interval, the chances of 
toxic reactions are less. 
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Edv/in»Ca (Holbern, ( 1970), suggests that tourni- 
quet should not be deflated, in a .jerk, but it should 
be cycled to cut dou/n on the bolus effect of the anaesthe- 
tic’’ agent, as it is released into the general circula- 
tion# This is done by deflating the cuff for about 5 
seconds then reinflating for about 45 seconds# The cycle 
is repeated 4-5 times and then the tourniquet is removed. 
I'-Iartin, G, Schiller Cl97'6) also recommended the sanie# 
EFFECT OF ANAESThBSIA; ^ 

In a series of 30 cases conducted by Holmes (1963), 
there vjas complete analgesia in 21 cases. In 7 eases, 
patients noted sojae disco-OifortuIiich was moderate and 
two cases failed oviing to bad technique. Seventeen pati- 
ents were fully satisfied with the method declaring it 
preferable to general anaesthesia, 8 patients commented 
about minor discomfort though they still felt that me- 
thod was satisfactory, where as, four patients thought 
that ge.aeral anaesthesia v.fould have beer/ better # 

In the series of Bell, et al, (1963), 24 out of 
26 cases had excellent analgesia while 2 failed# 

Col'bern, EdwinoC#, (l970), had v/ai ting period of 
3~5 'minutes in his series for complete analgesia .arid 
he proposed, should anailgesia not be complete, a chaser 
dose of 5“i0 ;Til# o.f .normallsaline solution be i.njected 
and this manoeuvre usually results in complete success 
a.3 it fo.rces fvirther distribution of the a,naesthetic 


agent 
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Bells classification of degree of analgesia is 
as folloa’s: 

BXCELLnlVT s- 

Lossof saasory, touclj pin prick aad deep pressara, 
position sense, narked or total paralysis and no pain 
or discoaifort fi-'ora tlie oTjerative prccadare along with 
no tourniqnet paiiie 
GOOB ;- 

Complete loss of touch, pain and position sensa- 
tion but retained sensory response to maxirQum pressure 
v/hen applied to the finger nail or toenail, interpretted 
as burning# Slight or no tourniquet pain# And 'iiotor 
paral'j'sis little or none, vdien present it appeared l£'.te 
during operation# 

FAIR; - 

Incomplete ^laesthesia', with mild pain or discom- 
fort in reduction oj; a fracture# Severe or mild tourni- 
quet pain* But no general anaesthesia was required. 
POQR :- 

Failure of ^naesthesia*^ 

Reaction to tourniquet have also been classified 
by Mittal, N»K* , and Kackar, S#N», (l972) as- 
WSLL TOLEMTED ;- 

lifhen patient was comfortable and quiet# 

TIGHTNESS 

Patient felt tlghtnessin the limb but no supple- 
mentation was needed# 




MILD DISCOMB‘ORT ;- 

‘/foen patient complained of marked tightness, "'.’as 
restless but recruired no supplementationc 
M4HKSI) DI3C0MP0RT;- 


Ifeen the patient constantly complaineii of tight- 
ness and required supplementationo 

Dau’kins, et al, (1964), in their series of 514 
cases fo’und excellent analgesia in 95/<3 of cases. There 
wefs moder.jte aiialgesia in 3o5/^ and in the remaiating 
1 o 57^ cases there vas failure of analgesia. 

Adams, et al, (l964), Intheir series of '26 cases, 
conducted on upper limb exclusively, had complete anal* 


gesia in 25 cases* 

Cox, Jni'IsR., (1964), reported conrolete .aiislgasia 
in 3o patiatits in his series of 4? cases, moderate anal- 


gesia in 5 cases and poor response in 5 cases* 

Kennedy, et al, (1965), gave intravenous regional 
analgesia to 77 patients and found C';)tnplete analgesia 
in 75% and moderate in 12?4 cases* Fair in 'lOfo and failed 
to achieve a-ry anaj-gesia in 3% of cases* 

The most discouraging results were found in the 
work of Kennedy, et al, (1965), and the discredit to 
this technique was as a result of his observations, 
Sorbie and Chaclia (1965), intheir work on 128 
cases found excellent result In 118 cases, moderate in 
5 and had failure in 10 dases. 
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TOXIC REACTIONS : 

Sadove, et al, (l952), have classified toxic reactions 
to local analgesic drags as in normal individuals into 
a- Central effect o 
b- Peripheral effects 

In the central effect the stimulation of cerebral 
cortex and medullary centres was followed by depression 
and In the peripheral effect cardiovascular and respira- 
tory systems were involvedo 

Moore and Brldenbaugh, (i960), believe that the 
bradycardia,, associated with overdosage of local anal- 
gesic drugs is secondary to an initial tachycardia and 
to be caused by myocardial oxygen lack,, This sequence 

of pulse rate change v;as not seen nor was there any 

/ 

other suggestion of hypoxaemia (Kennedy, et al,Q965). 

The bradycardia encountered in 13/o of cases was attri- 
buted to medullary centre stimulationo E.CoGe signs of 
deteriorating cardiac activity were seen in 30 % of cases 
described by Foldes, et al, (i960), in which acute toxicity 
experiments with lignocaine were carried outc. Similar 
obser'fations were described by Steinhaus, (l957), and 
by Stewart, etal, (1963)0 In the above series a variety 
of EoC.G'o changes Including S*To segment depression, 
atrial and ventricular asystoles, nodal rhythum and sinus 
bradycardia were associated with release of the tour- 
niquet, as was a fall in the systemic blood pressure in 
over 20^ of the cases studiedo'' 
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There seems to be several factors involved in 
the appearance of the toxic effects after the release 
of tourniquet® It would seem clear that, the most impor- 
tant causal factor is the dosage of the local, analgesic 
agent employed. The other major factor responsible for- 
the occurence of side effects with this technique, 
appears to be the injection tourniquet release inter- 
val. Sensitivity as opposed to overdosage is probably 
a very rare cause of toxicity manifestation v/hich is 
encountered only with lignocaine. 

Moore and Bridenbaugh, (i960), believed that, in 
less than of cases, in which systemic symptoms arise 
after the administration of local analgesic drug, can 
a true allergy to the drug may be held responsible. 
de-Clive, Lowe., et al, (l958), used lignocaine in supple- 
mental form during general anaesthesia in many thousand 
patients without a single case of drug sensitivity. 

In the study of Foldes, F.F., Robert Molly and 
Me Nall, P.G. , et al, (i960), Procaine hydrochloride, 

■/’" '"’"X ■ 

2-Ghloroprocaine 1 mg. , Lidocaine .5% ^and tetracaine 'V 
hydrochloride,' 0.125 mg. perkg. of body weight per minute 
were administered intravenously and chloroprocaine was 
shown to be the best tolerated and lidocaine the least 
well tolerated of the four compounds investigated. 

Before this study the Centbucridine has not been 
used extensively as intravenous regional analgesic. • 
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So reports on toxicity after intravenous route in human 
beings are available in only one series recently carried 
out by Suri, Y»Vo, Patnaik, GoK<,, Nayak, B 9 C 0 , Gupta, 

P.Po, et al, ( 1983 ) » they found that cardiovascular sta- 
bility was well maintained and there was no change in 
blood pressure or heart rate from the basal values after 
the release of tourniquet irrespective of the concen- 
tration or volume of centbucridine used. Cardiac rhy- 
thum was normal in all cases. Accidental deflation of 
cuff after administration of 40 ml. of 0.35% solution 
of centbucridine in one subject had produced moderate 
bradycardia. The incidence of other side effects like 
emesis, restlessness, facial flushing and venous throm- 
bosis was highest in the group where .5?^;solution of 
centbucridine vms used and lowest in the /. 25%/ group, u-' 

In the experimental d;udie® after intravenous administra- 
tion of small doses (5-80 microgram/kilogram) of cent- 
bucridine they had found a transient rise of 5 to 10% 
in blood pressure. 

Liver has been shown to play an important role in 
the metabolism of lignocaine (Bung & Truant, (1954), 
and Geddes, (1958), Peak level of the drug is reached 
after the release of tourniquet. It may be a factor 
to be taken into consideration, where bilateral procedures 
are carried out. The additive effects of previous ad- 
ministration of drug, as shown by Bromage and Robson, 
( 1961 ), would be cons idera.bly magnified when associ- 
ated with hepatic insufficieney. 
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Release of metabolites including potassium may 
be a remote contributing factor for the causation of 
some of toxic effects associated with the release of 
tourniquet, (iCennedy, et al, (1965). 

The various types of toxic reactions encountered 
by differentworkersaredepictedhereasfollows- 

Holmes (1963), in the series ofhis 30 cases, 

5 patients complained of a sense of drifting away for 
a few seconds which was relieved spontaneously. 

Bell, et al, 5 in their series, on 26 cases, found 
giddiness, detachment, light headedness in 3 patients, 
and in another 4 cases he noticed cardiovascular dis- 
turbance in the form of wandering pacemaker and minor 
T, wave changes, 

Dawkins, et al. ; (l964); found nystagmus, ataxia 
and some times convulsions in 7 cases in the series of 
514 patients. 

Cox. J.H.Ro,( 1964), reported twitchings, dizziness 
and paraesthesia in tongue in 5 out of 47 cases. 

Maximum toxic reactions were reported by Kennedy, 
et al, (1965), drowsiness and uncons loujsness in 7 cases, 
ventricular extra systole In 3 and cardiac arrest in 
one case. 


DRUG! 


Centbucridine is a 4-Nbutylamino 1,2,3,4, tetra- 




hydrc^ridine hydrochloride, 4-N substituted 2,3-poly 
methylene quinoline (Patnaik, G.K., et al). Intsrna- ‘ 
tional non- proprietary name .of Centbucridine is , 

BUCRI CAINE, given , Geneva, Switzerland.' 





-^Uliwn^, 




Pb©togra|j|i sbawlag ehwaical 
structure ®£ ceatbtaertdlue 


Its chemical structure closely resemblOj th4t of the 
previously existing local analgesic drugs like other 
local analgesic agents, it also has one hydrophilic 
amino groupwhich is connected, by an intermediate 
chain to a lipophilic aromatic radical. Its structure 
is shown in the photograph. 

Changes in any part of the molecule alter the 
anaesthetic potency and the toxicity of the compound, 
a fact that provides the basis for the vast number of 
available local anaesthetics. 

Increasing the length of the alcohol group, leads 
to a greater anaesthetic potency. It also leads to an 
increase in toxicity so that compounds with an ethyl 
ester, such as procaine, exhibit the least toxicity. 
Length of the two terminal groups on the tertiary amino 
nitrogen is also important. 

The structure of centbucridine can be compared 
vjith the existing local analgesics , (Diagram) . 

PHARMACOLOGY OF CENTBUCRIDINE : 

It is a light yellow, crystalline compound of mole- 
cular weight 290,9. The melting point of the base is 
65 "C and of its hydrochloride, 196 *0, The compound 
in solid state is stable for about years on storage 
at room temperature, while in aquous solution (0,59^ 
concentration) in an atmosphere of nitrogen it is stable 
for about years. 
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ac'bivi'ty. This was evalua'ted by standard laboratory 
tests, in the work done at C.DaR.I, Minimum effective 
concentrations of centbucridine and lignocaine and the 
duration of effect at these concentrations were determl 
ned as follows j- 


Surface Anaesthesia (Rabbit cornea, Patnaik, G.Ko, 
Rastogi, s3o', et al., 1982)« 

Centbucridine Lignocaine 
Minimum effective concentration 0o2% 


Duration in minutes 


Infiltration Anaesthesi. 


wheal method) 


Centbucridine Lignocaine 


Minimum effective concentration 


Duration in minutes 


Conduction block (blockade of pressor response 
to central sciatic stimulation in anaesthetised 


cat by injection of 0o1 cc in the sheath of the 
nerve proximal to the site of stimulation). 


Minimum effective concentration 


Duration in minutes^ — 100 75 

P0TENTI4TI0N OF LOCAL &MESTHETI^ ACTIVITY BY EPINEPHRIME 


As in the case of lignocaine, the local ii^naestheti 
activity of centbucridine is potentiated by epinephrine. 


but a much smaller amount was required than generally 



employed, wllii lignocainej however, "there is a marked, 
increase in the duration of anaesthesia., 


.Concentration Anaesthesia Duration 


Epinephrine 5 microgram/cc 
Centbucridine 0.01% ^ 


Mild 


EFFECT ON NEUROMaSCUIAR TRAIMSMISSION 


The sciatic nerve anterior tibialis muscle prepar- 
ation in chloralosed cats was used for this purpose* , 
There -was no effect of lignocaine in doses of 10 mg/kg/ 
and of centbucridine in doses of 2.^mg/l®^.V^ 
closed intraarterial injection of 400 microgram of 
centbucridine, however, produced a 100% block, which 
developed slowly, while lignocaine waswithout any effect 
upto 1 mgo when administered similarly*; 

^ f 

'atnaik, G*K* and Dhawan, B.N. ,M982) 

■ ■■■ ■ ■■ ■ Vi.,*, 

None upto l/5th L*Do Larger doses produced 

signs of C*N.S* stimulation like tachypnoea, hyperrefle- 
xia, preconvulsions and with toxic doses clonic convul- 


EFFECTS ON C*N.S 


EFFECT ON C.V*S* AND RESPIRATION 


These were s"fcudied in cats anaesthetis^ chlo- 

ralose. Centbucridine upt® a dose ©f 2*5 pro- 

Vv 

duced a transient, mild, dose dependent hy^'rtension and 


respiratory stimilatien without any effect on nictitating 
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membraneo The responses to acetylcholine and epinephrine 


were uneffected but histamine depressor response was 
completely blocked by 2*5 mg/Jf doseo It possesses mild 
CoN.So stimulant vasopressor, antihistaminic, spasmo- 
lytic and anti-arrhythmic activity* 

EFFECT ON ISOIATED GUINEA. PIG HEART: 


Both centbucridine and lignocaine had a negative 
inotropic effect. The effect of 20 microgram centbucridine 
was approximately equivalent to 100 microgram lignocaine, 
TOXICITY STUDIES: 


This was determined over 24 hrs period using 10 
animals at each dose level. The 11)50 values in various 


species are given below : 






Mice - 35 (of. lignocaine ' 150 ^gAg/|.<>py « ^ 

Rats - 45 mg/}!g/S,C^».'_ ■. ' 


Monkey - 10,5 mg/kg/S»cJ 
Sub-acute toxicity : 

This was evaluated at ^,1/10,1/25, l/50 and l/lOO 
ID50 in monkeys. No toxic effects were noted in rats 
and guinea pigs, monkeys in the lower three doses. 
Neurotoxicity : 

Centbucridine ( 0,5 and 1%) marcaine (0,5^) and 
lignocaine (5%) were injected intrathecally twice a 
week in rabbits for two weeks and no gross or micro- 
scopic changes indicative of toxicity, were observed 
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in the spinal cord or nerves. (Gupta, P.P., Nityanand,So , 
et al, 1982). 

Terat ogenec i tv : 

These tests were undertaken in mice (10 and 40 mg/ 
mice ) and rabbits (4 and 20 mg/rabbit). Centbucridine 
did not produce any foetal malformation in either spe- 
cies. (Sethi, N. and Mukherjee, S.K., 1982). 




The present study of intravenous regional analgesia 
with CENTBUCRIDINE was conducted on a number of CTnergency 
and planned patients# of A,S«A. group I# operated upon at 
the Medical College Hospital, Jhansi dioring the 

year 1982-83o 

The cases,' who were to undergo limb surgery, were 
randomly selected after they were found to be fulfilling 
the following criteria, 

lo Patients should be above 10 years of age to get 
better co-operation, 

2, Duration of surgery should be over 20 minutes, 

3, Septic cases were not included so as to avoid the 
danger of incsemination of septic foci after the 
release of tourniquet, 

4® Cases having thromboangitis obliterans were not 

selected,’ as, application of the tourniquet would 
be detrimental to them, 

5, Cases with feiown history of convulsions and 

h 3 fpersensitivity to local analgesic drugs have not 
been taken, *^,^4 ■ ■ . ' ' ■ I' 

6, Patients with the history of liver disease w4re 

omitted, ^ 

7, Patients with invisible veins were avoided, 

8, Complicated compound fractures or mutilated crush 
injuries were excluded from the study, as there 
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was danger of leakage of the analgesic solution^ 

9o Patients in shock were omittedo 
10 e Uncooperative, nervous and patients tmwil ling for 
intravenous regional analgesia were also avoided® 
PREPARATIOH OF THE PATIEKTS ; 

The cases tinder study were first assured and reass- 
ured and were also explained about the type and technique 
of anaesthesia going to be employed in them* They were also 
made to sign a written consent regarding their acceptance 
of the technique® 

Each patient was then subjected to detail general 
and systemic examination* Cardiovascular and nervous 
syston were given a thorough check up so as to exclude 
any possibility of an incipient or apparent pathology* 

Pre-operative fasting, if possible was advised for 
at least 6-8 hours before surgery,* in case the technique 
should fail and general anaesthesia be required® Every 
case was subjected to sensitivity test 2-3 minims of 
centbucridine® 01% was injected intradermally on the 
forearm and the appearance of erythema was watched® Any 
case where an erythema was noticed the technique was not 
adopted®' “ , , ' . , • , 

PREMEDICATIQN t 

Usually no premedication was given except,' in 
patients with discomfort or apprehension, where Diazepam 
10 mg/or Pentazocine 30 mg were injected intramuscularly. 
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45—60 minutes before onset of the procedure^ 


ARMAMENTARIUM : 


The apparatus required for the technique is as 


follows 


DRUG 


OoS percent centbucridine and distilled water* 
Large syringe (50 ml is most convenient)* 

Two tourniquets. 

Qordh' s needle 18-20 gauge. 

Esmarch* s bandage. 

Sterile bowl. 

Hypodermic needles 20-23 gauge. 


The drug used in this technique was a newly 


synthesized local analgesic^’ CENTBUCRIDINE. It was used 
in varying concentrations and depending upon the concen- 
trations of the drug the patients were divided in four 
groups as per below : 




\X>i' ' y Group - I 
^ r'vGroup - II 
^ Group - III 


xi ' 


Group - IV 


,40% ■ 


TECHNIQUE 


The whole procedure was carried out under fxillase- 
ptic precautions. iMC’s.4 » 

Tourniquets were applied one above the other on the 


arm or the thigh depoading upon the limb involved. 
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Proximal tourniquet was first inflated followed by infl- 
ation of the distal tourniquet and deflation of the former, 
s imultaneously, after the injection of the drug* 

VeneptjHcture was done by a sterile Gordh needle, as 
near the site of operation as possible, after applying 
antiseptic lotions on the skin* The needle was then 
secured in-situ and flushed with distilled water to 
avoid blood clotting in it and obstructing the lumen* 

Exsanguination was then done by lifting the arm or 
the leg above heart level so as to drain the extremity 
of the blood as far as possible* After keeping the limb 
elevated. for five minutes the first tourniquet was infl- 
ated 20 rom of Hg above the systolic blood pressure, as 
mentioned above and time of inflation was noted* The 
limb was then brought down and the drug was injected*' 
Esmarch's bandage was also used as an alternative method 
to the gravitational drainage for exsanguination* 

The dose of centburcridine depended upon the following 
factors s 

1* The extremity operated upon (upper or lower) , ' 

2* Type of operation* 

3, Anticipated duration of operative procedure* 

After injection of the drug appearance of any toxic 
reaction or discolouration of the skin was watched. For 
upper limb surgeries the dose ranged between 100-135 mg/ 
while that -for lower limb was between 190-240 mg* 
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The drug available in ,5% concentration was 
suitably diluted by the addition of distilled water to 
get the desired concentration, depending upon which 
group the patient belonged, 

In^ case the surgery was prolonged repeat injections 
were given as and when required. The times of first and 
subsequent injections, if any, were recorded, as also 
the duration of effect of the first dose. 

Intravenous infusion of S% Dextrose in ^D/^ was now 
started for parentral therapy and blood pressure and 
pulse were monitored every 5-10 minutes after injection 
of the drug. Surgery was allowed only when the desired 
effect had been achieved, as assessed by the following 
schedule regarding the degree of analgesia. 

Excellent : 

Doss of sensory,'! touch, pin prick and no pain or 
discomfort from the operative procedure and there was no 
tourniquet pain felt by the patient. 

Good s 

Complete loss of touch and pain sensation. The 
sensory response to the maximum pressure was retained 
which if applied to the fingers or the toes nail was 
interpretted as burning sensation. And there was slight 
or no tourniquet pain. 

Fair : 

Incomplete anaesthesia with mild pain or discomfort 
from the operative procedure and severe or mxld tourniquet 
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paino 

Poor : 

Pailiare of anaesthesia and the surgical procedure 
was not possible under this technique and general anaes~ 
thesia had to be adrainistered* 

Patients esdiibiting fair and poor responses had 
to be supplemented with general anaesthesia with nitrous 
oxide + Oxygen + Halothane or Trichloroethylene* During 
the course of surgery the p\alse and blood pressure were 
regularly checked along with the continuous E»C.G, - 

monitoring and evidence of any toxic symptoms noted as || 

. 

per following classification t ! 

hi 

Ao C.N*S, X 

i) Stimulant To the cerebral cortex or medullao 
ii) Depressant (a) Respiratory system* 

(b) Vaso motor system* 

B* PERIPHERAL EFFECT I 

Cardiovascular (a) Direct action on the heart* 

(b) Action on the vascular bed* 

C. ABNORMAL RESPONSE ; 

(a) Allergy 

(b) Hypersensitivity 

(c) Idiosyncracy* 

After completion of surgery the tourniquet was 
deflated gradually over a period of five minutes and the 
time noted* A minimum of 45 minutes were required before 
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deflation was allowed, no matter how short the sxirgical 
procedtire* Pulse and blood pressure were checked every 
3-4 minutes for the first fifteen minutes and then every 
fifteen minutes for an hour after surgery* Any evidence 
of toxic reactions were noted and treated accordingly* 
Minor toxic reactions like giddiness were usually treated 
by the administration of oxygen only, for few minutes. 

The patients were then interrogated as to their accept- 
ability of the technique and its comparision with any 
anaesthetic experience of the past. 

The patients were then transfeifre^-'to ward and were 
regularly visited for at least 24; hrsj after the procedure. 
Any sign of subacute toxicity was also looked upon and 
was given a prompt treatment. Patients who wished were 
then discharged from the hospital. 




OBSERVATIONS 



The present study of ‘CENTBUCRIDINE AS INTRA- 
VENOUS REGIONAL ANALGESIC’ has been conducted on a series 
of 60 patients who v^ere subjected to variois surgical 
procedures and the follo\^/ing observations were drawnl- 

TABLE -I 

Showing age and sex distribution of the cases. 


MALE 


FEMALE 


;e Group 


No of 
cases 


Percentage 


No of 


cases 


Percentage 


-20 

8 

13. 

-30 

15 

25 

-40 

13 

21 

-50 

5 

08 

-60 

6 

10 

i -70 

1 

01 


33 


- 

00 

2 

3.33 

66 

5 

8.33 

33 

4 

6.66 

00 

1 

1 .66 

66 

.■Ml 



Total 48 


79.98 12 


Patients ranged between the ages of 11-70 yrs. 
Total no. of 48 (79.98?^) males and 12 (19.985^) 
females were studied© The ratio being 4:1. 

Maximum number of males, 15(25?^), were of the age 
group of 21-30 yrs, while females 5 (8,33^) were 
in the age group of 31-44D yrs. 
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TABLE -II 

Showing distribution of cases according to 
operations performed,, 


SoMoo 

Operation performed No. 

of cases 

Percentage of Total 

Ao 

UPPER EXTRIMITY 



1. 

Surgical toilet and 

debridement 

17 

28.33 

2 0 

Excision arthro- 
plasty(Elbow) 

2 

03c33 

3c 

Saucerization 

8 

13c 33 

4 c 

Arthrodesis of M.P. 

Joint. 

2 

03«33 

5. 

Reconstruction of 
fingers (Syndactyly) 

2 

03.33 

6. 

Correction of finger 
deformity 

5 

08.33 

B 

LOWER EXTREtllTY 



1 0 

Surgical toilet and 

debridement 

10 

1 6 .66 

2o 

Excision of Head of 

4 

06 a66 


5th metatarsal 



3o 

Excision of si nus 

2 

03c33 

4o 

Charnley’s compression 

arthrodesis 

2 

03.33 

5c 

Synovectomy (Knee) 

3 

05.00 

6, 

Sims amputation 

2 

03.33 

7c 

Excision of epider- 
moid Carcinoma 

1 

01 .’66 


Total 

60 

100 


MLE-III 

Showing distribution of patients according to 
the concentration of the drug used. 


Group 

Concentration of 

dhug 

Number of 

cases 

Percentage 

I 

.25 

■■■'ll. 

15 

25 

II 

.30 \ 

15 

25 

III 

.35 i 

/ 

15 

25 

IV 

Vo 40 ' 

v" . / 

15 

25 


■ / ■ ■ 

60 

10094 


Depending upon the concentration of the drug 
used the patients vjere divided into 4 groups of 15 
patients each. 

MLE-IV 

Showing total dose injected in various groups, 


Group 


ratal dose in ml.img. 



Upper limb 

(mg. ) 

Lower limb 

(mg.) 

Mean 

42.14 

(105.35) 

76.25 

(190.62) 

SoDo^ . . 

^2.67 

(i 6.68) 

i3.53 

(i 8.83) 

Mean 

: 38.75 

(116.25) 

68.57 

(205.71) 

SoDo^= ; 

-2.31 _ 

i- 6.93) 

*2. 43 

(i 7.29) 

Mean 

34.37 

(120.29) 

63.57 

(222.49) 

S.Do' 

-3»20 

(ill. 2) 

^2.43 

(i 8.50) 

Mean 

30.62 

(122.48) 

56.42 

(225.68) 

SeDe 

^3.20 

(il2.8) 

i3.77 

(il5.08) 
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1 a Total dose depended upon the concentration of 
the drug. 

2 . It was maximum when concentration was . 25 ?^ i.e, 
42 o 14 ml - 2 . 6 ? ml for upper limb and 76.25 ml 
~ 3«.53 ml ;f or lower limb, 

3o Minimum volume injected was with <>4?4 concentra- 
tion i.e. 30.62 ml t 3 . 20 and 56.42, ml, t 3,77 ml 
for upper and lower limbs respectively. 

TABLE-V 

Showing average time of onset of analgesia in 
different groups. 






Total time 

in minutes 


Group 



Upper 

limb 

Lower 

limb 


Sensory 

Motor 

Sensory 

Motor 


'Mean'" 


5.00 

- 

5.00 


I 

S.D«^ 

t 

1.15 


i 1.06 

' ■■■ 


Mean 


2.37 

3.25 

2.71 

3.57 

II 

S.D.^ 


.91 ■ 

- 1 .03 

i^.48^ 

.97 ' 


Mean 


1 .87 

2.87 

2 ; 28 

3.60 

III 

S.B. 

Mean 

■1 

.83/' 

i;37 

- , .83/ 

1.75 

1.'57 

t .81 

2.14 

IV 

S.D. 

4 


* / .7^ 

- , -53,1 

t .69 


1 , The duration of onset of analgesia is inversely 


proportional to the concentration of the dmg. 

■ ■■# 

2 . Motor paralysis in^bpth upper and lower limbs 


was not seen with 1.255^ concentration of the drug. 


3o 


Maximum time (5.00 minutes) was taken for analgesia 
to be complete withfT^^lboncentration and minimum 


Time in minu-tes 


DI4GRA!d SHOWim TIKE TAKEN FOR SENSORY AI-ID KOTOR 
PARALYSIS OF EiE UPPER .MID LOWER LI3:©S AFTER 
MIWISTRATION OF CENTBUCRIDINE IN VARIOUS GROUPS o 




Sensory paralys 


Motor paralysis 


UL- UpF__ _ 
LL- Lower 1 



i' 
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Cl»75 111111111:63 ) with concentration» 
TABLE-VI 


ShoVi/ing Analgesic Effect in various Groups 
a-Groun-I 


Effect 



No. of cases 

Percentage of cases 

Excellent 



- 


Good 



4 

26 .66 

Moderate 



7 

46.66 

Poor 



4 

26.66 

Total 



15 

1G0.00 

1 e None 

of 

the 

cases showed excellent result. 

2. Good 

result 

was observed in 

only 26066 % of cases. 

3 0 Failure 

of 

anaesthesia was 

there in 26.66% cases. 

b-Group-II 





Effect 



No. of cases 

Percentage of cases 

Excellent 



7 

46.66 

Good 



: 5 

33.33 

Moderate 



2 

13.33 

Poor 



1 

06.66 

Total 



15 

100.00 


Excellent results were observed in 46 <,66^ cases 
where as in 6«66% cases there was failure of anaesthesia 





c-Group-III 



Effect 

No. of cases 

Percentage of ca.ses 

Excellent 

13 

86.66 

Good 

1 

6.66 

Moderate 

1 

6.66 

Poor 



Total 

15 

100.00 

1 • Excellent 

result is seen in 

86,669^ cases, good/ 

moderate 

result in 6,669^ each. 

2o Failure is not observed in 

d-Group-IV 

this group. 

Effect 

No. of cases 


Excellent 

14 

93.33 

Good 

1 

6*66 

Moderate 

. . . « . , ■ 

- 

Poor 


- 

Total 

15 

100.00 


1. 93 * 33 % cases exhibited excellent result. 


2 


None of the patients failed to develop analgesia 




T4BLE-VII 


Showing duration of action of the drug 
tourniquet time in various groups. 


Group 


Duration in minute s 

Buration of action iourniquet time 

^®an S.D. Mean SoD, 


31«00 


68^126 

86 » 6 


- 8.70 

-7«25 

-6.03 

- 3.85 


53.06 
74.86 
83 o4 

86.6 


^ 3.41 


-2.92 

^6.03 


1o In groups I & II effect of the drug had gone before 
the deflation of the tourniquet cuff. 

2.0 There was no v/aning of analgesic effect throughout 
the procedure in groups III & IV. 

TiBLE-VIII 

Showing time taken for the reestablishment of 
sensations, in various groups after the release of 
tourniquet. 


Group 


Time taken for the return of sensations 
after the release of tourniquet (in minutes , 


Mean 


4o 



Sensations had already returned in groups I a II 
before the deflation of the tourniquet o 
Maximum time of 27.13 minutes ( i 1.80 } %.;as 
taken for the sensation to return in group, IVe 
Time taken for the re-establishment of sensation 
is directly proportional to the concentration of 
tile drug used in that group o 




No arrhythmia was observed and E.C.G, was normal throughout the procedure 



b-Group-II 
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TABLE-XI 

Showing incidence ofimmediate and delayed complications 



Lowest and insignif leant toxicity is seen in group I 
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TiBIE-XII 

Showing opinion of the patient for this technique. 


S.NO.' 

Preference No. 

of cases 

Percentage 

1. 

General anaesthesia ■ 

9 

15 

2. 

Intravenous regional 




analgesia 

46 

76.66 

3. 

No preference 

5 

8.33 


Total 

60 

100 


Each patient was asked whether he would prefer ge- 
neral anaesthesia to intravenous regional analgesia if 
he v;as to have the same operation again. 76.66^ patients 
liked the technique. 

15% cases preferred general anaesthesia to intra- I 

venous regional analgesia, due to the poor results with 
lower concentration in their case. 8.33% patients had Ij 

■ ■ i! 

no particular choice, any of the technique was equally ;| 

good for them. | 



Intravenous administration of a local arial^resic 
drug, to provide pain relief during surgery, on the limb, 
although theoretically, a good and sure technique as 
compared to the cumbersome and unpredicatable regional 
blocks, yet, has not very much enjoyed the acceptance of 
modern anaestliesiologists , largelj^ because of the toxicity 
reactions of the drugs in useo Most of these drugs have 
I the principal disadvantage of being central nervous and 

cardiovascular system depressants and these two singled 
out mar their efficacy as intravenous regional analgesics, 
A drug devoid of such toxicity reactions would de- 
finitely prove a boon to the simple and effective tech- 
nique, particularly for an anaesthetist working under 
field conditions, 

Centbucridine, a polymethylene quinoline derivative, 
\vhich shows potent and reversible local anaesthetic 
activity in animals and man, both by infiltration and : 
topical application (PatnaikjGoKo, et al, 1982), as 
well as by the intravenous administration (Suri, et al, 
1983), claims an upper hand over its other counterparts 
firstly, because of its central nervous system stimulant 
action and secondly, due to its cardiovascular stabilising 
property. It therefore merits’ a trial as an agent for 
intravenous regional analgesia, 

fhe present study, on '60 adult patients, was done 
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to establish the efficacy of centbucridine as an intra- 
venous regional analgesic. This being an almost original 
work, is devoid of much literature to support our results, 
except that of Suri, et al, (l983), who maintain the drug 
to be very potent and effective, more than the conventi- 
onal lignocaine et al. 

The subjects for this study were 48 males and 12 
females ranging between 11-70 yrs. of age, undergoing 
both planned (33) and emergency (27) operations (Tables 
I Sc II). Children were excluded from the study as they 
are less co-operative and donot appreciate the idea of 
a needle being plunged into their arms or feet. Most of 
the other workers have also excluded children below the 
age of 10 yrs. for the same reason. (Sorbie Sc Chacha, 
1965, Holmes, C.McK, 1963, Mittal, N.K., et al, 1972). 

The site of operation in this technique could only 
be upto the lower one iiiird of the arm or thigh, as the 
presence of a continuous and uninterrupted tourniquet 
is a must, which would therefore hinder with the surgi- 
cal procedures if applied for surgeries on arm or thigh. 

Premedication of any sort was avoided in all but 
few ( 2 ) emergency cases, where because of the lesion the 
patients had pain, rendering them restlessand uncoopera- 
tive, Assurance, reassurance and explanation of the tech- 
nique proved sufficient for the patients to accept the 
procedure. Premedication was avoided for the fact that 
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it would, firstly mask the effect of drug thereby giving 
false results and secondly it would delay the stay of 
patients in the hospital. There has been a general agree- 
ment, about the avoidance of premedication, by most 
workers who have ©pined that sedative premedication would 
be detrimental to the rapid recovery from the effects 
of anaesthesia (Sadove, et al, 1952 , and COX, JMR 1964), 

•4s far as sensitivity to the drug is concerned, 
Centbucridine, after extensive laboratory and clinical 
trials, has not been found to produce any hypersensitivi- 
ty reaction, on the contrary it has been shown to carry 
antihistaminic property, by way of its antagonism of 
the depressor responie t® histamine as also blockade 
of the H ^ histamine receptor in the cardiovascular system 
and guinea pig ileum (Patnaik, G<,K« and Dhawan, B<,No, 

1982), Sensitivity to local analgesic drugs, in general, 
is also not very common and to quote Moore and Bridenba- 
ugh (1962), ” In less than 294 of cases in whom systemic 
S3rmpt©ms arise after the administration of a local anal- 
gesic, can a true allergy to the drug be imputed,” 

The use of single tourniquet in the past always 
had the disadvantage of tourniquet discomfort and pain 
during the procedure and has therefore discredited its 
popularity until, Morrison, in 1931 » advocated the use of 
double cuff totirniquet, which was adopted in clinical 
practice by Bell, et al, (1963), and Adams, et al, (l96,^), 
whereby they reported minimum such discomfort. With the 


same aim it was decidedto use double cuff tourniquet in 
our series in all cases, with quite encouraging results. 

To achieve uniform and complete spread of the drug 
the veins were perforated in the distal part of the ex- 
tremity (dorsum of the hand/foot), as proximal injection 
would give incomplete effect, because of the powerful ve- 
nous valves obstructing downward flow of the drug (Sorbie 
and Chacha, 1965)* One of the cases however required vene- 
section because of the inaccessible veins, which again 
was performed as distal as possible* 

Colbern, E.C., (l970), discouraged the use of 
Esmarch’s bandage, which was till then the most popular 
method of exsanguination and reasoned that gravitational 
method is equally as effective and avoids the problem 
of needle dislodgement and pain during application of the 
bandage. Same prinhiple adopted in our series showed that 
gravitational drainage inno way hampers the spread of 
the drug and uniformity of analgesia. On the other hand 
it produced satisfactorily dry operative field with mi- 
nimum blood loss. 

Dose and concentration of the drugt- 

Depending upon the concentration of the drug the 
patients were divided into four groups of 15 each (Table 
III), The concentrations used were .25, .3, .35 and ,4^. 

In contrast Suri, et al, (l983), used .25, .35 and .5% 
concentration. Onthe other hand most of the other drugs 


■were used in comparatively higher concentrations to get 
an equal responseo Sorhie & Shacha C 1965 ) and majority 
©f other workers have used lignocaine in .5^ concentra- 
tion while Bawkins, et al, (1964), used it in 1% concen- 
tration. 

Prilocaine has mostly been used in « 5% concentra- 
tion (Kerr,J.H. 1967), and Dunbar & Mazze, 1967), but 
concentration as high as 2 % have also been administered 
(Hooper, R.L. , 1964). 

Chloroprocaine in a concentration of 2% has been 
recommended (Dickler, et al, 1965). Only bupivacaine 
has been used in low concentration i.e. .25% (Moore, 

DC and Bridenbaugh, L.D. , 1971 )« 

Differing concentrations used in our series, were 
to establish an optimal concentration of centbucridine 
which could give adequate analgesia with minimum or no 
toxic effects, when administered through the vein. 

On an average the volume required in each case 
ranged between 30-45 ml. the upper extremity and 
56-77 mlo for the lower extremity (Table IV). Suri, 
et al, while working on the upper limb alone have re- 
commended average volume of 35 ml. for the extremity. 
The volume used were inversely proportional to the con- 
centration of the drug and was so arranged that the 
dose in mg remained almost the same in every case 
i.e. between 100-135 mg. for the upper extremity and 


190-240 mg for "the lov/er extremity. In contrast tlie doses 
required ■with, other local analgesics are comparatively 
very high (Lignocaine 200-400 mg. , Chloroprocaine upto 
800 mgo , Prilocaine 200-800 mg. ), -with the exception 
of hupivacaine which is recommedded in almost similar 
quantity i.e. 75-150 mgo 
Time of onset of Analgesia { 

Lower the concentration of the drug more was the 
time required for the onset of its action. In group I 
the patients required almost 5 minutes for the onset of 
action while in group IV sensory loss was observed in 
1-2 minutes only while motor loss was seen in 2-3 minutes 
(Table V), In striking contradiction to our findings 
Suri, et al, ( 1983), observed almost equal time of onset 
of analgesia in all groups and have found that it required 
about 5 minutes + for the sensory loss and 6 minutes + 
for the motor loss* 

The time ©f onset for other local analgesics as 
observed by other workers shows that minimum time is 
taken by lignocaine i.e, 3-5 minutes (Atkinson, et al, 
(1965), and maximum time ©f 11 minutes is taken by bupi- 
vacaine (Moore & Bridenbaugh, et al, 1971 ). Centbucridine 
so far takes minimum time for the production of adequate 
analgesia* 

■Effect of Analgesia* 


The drug is found to produce substamtially good 


analgesia when used in concentration, more than *3?^. 

As shown in tables Vl-a to —d, it can be found that 
the degree of analgesia was excellent/good in 93% and 
100?^ cases with «35 and <>4% concentrations respectively# 

On the other hand it was 26.6696 with .2596 concen- 
tration and about 8 O 96 with ,396 concentration. Both these 
later groups exhibited rather unsatisfactory quality, in 
7396 and 2096 cases respectively. It can therefore be in- 
ferred that concentrationabove .3% are better suited for 
surgical manoeuvers. 

Suri, et al (l983), in agreement to our findings 
also discard .2596 concentration and suggest .3596 as the 
minimum required concentration for the effective anal- 
gesia. The effect of analgesia with lignocaine has ran- 
ged between 70-9696 with minimum advisable concentration 
(Holmes, C. Mck 7096) Sorble and Chacha 8596, Schiller, 

M«Go '9196 and Dunbar, et al, 96^ ) , Dawkins using concen- 
tration as higher as 196 lignocaine could get only 9596 
good results while on the other hand a concentration as 
low as oh% in our series exhibited IOO 96 response. 
In.iection tourniquet release time interval ; 

In none of the bases, tourniquet was released ear- 
lier than 45 minutes, no matter howsoever short the ope- 
rative procedure had been. 

Bier, ( 1908 ), stated that toxic reactions appear 
to be more common when the injection release time inter- 
val is less than 25 minutes, Morrison (1931), recommended 


the time interval to be 30 minutes. Dawkins, et al, (1964) 
in their series had the time interval as low as 10 minutes 
but the quantity and concentration of the drug also had 
been higher, hence it becomes difficult to explain which 
of the two factors are to be blamed for the incidence of 
toxic reactions in their series, as according to Tucker 
& Boas, 1971, ” Peak levels after cuff release were in- 
versely proportional to the tourniquet application time, 
they also tended to be lov^er (by about 40?0 v/hen the same 
dose was given in instead of 194 solution.” 

The tourniquet was not deflated in a single jerk 
but it was cycled as suggested by Colbern, E. C., (l970), 
deflating the cuff for 5 seconds and then reinflating 
for 45 seconds and the cycle was repeated 5-6 times be- 
fore finally removing the tourniquet. 

In every cases tourniquet was kejjt in place till 
the end of surgery and was then deflated. This was done 
to be sure that effect does not diminish with the rele- 
ase of tourniquet. 

Duration of Analgesia? 

One of the most striking features of the tech- 
nique is that the duration of analgesia lasts as long 
as the tourniquet cuff remains inflated, provided of 
course, the drug effect has set in , as observed by 
Holmes, C.Mck., 1963, Hooper, R.L. , 1965, Dickler, et 
al, (5965), and Moore and Bridenbaugh, 1971 o 
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In agreement to the above findings table VII shows 
that duration of analgesia in groups III and IV was 
complete and uniform throughout the inflation time, there- 
by it started diminishingo Average duration in these t.'/o 
groups was 83.4 minutes and 86.6 minutes respectively. 

On the other hand group I and II with their respective 
duration of 31 minutes and 68o26 minutes, showed diminuation 
of analgesia even before the deflation of tourniquet as 
evidenced by the prolonged inflation time and supplemen- 
tation of general anaesthesia in these cases. 

Suri, et al, (l983) witha short inflation period 
of 20 minutes, evidenced a very long duration of anal- 
gesia in volunteers receiving# 35% concentration solution. 

They achieved good sensory and motor loss for about 3-6 

, 

hrso They however agree with us that .25% solution had 

:ii 

almost equal duration of action 37 minutes. In striking 
contradiction to their findings the cases in our series 
showed that effect started diminishing in 5-10 minutes 
,in groups III & IV with the ccmplete return of sensation 
within 17 and 27 minutes respectively, after deflation 
of the tourniquet. 

Holmes, (1963), found; that it took 5-10 minutes 
for the return of sensation after lignocainej^' and 
similarly 10-15 minutes after chloroprocairie(l5ickler , 
et al, 1965), Hooper, however showed a varying period of 
1-90 minutes for re-establishment of sensation after In- 
travenous regional prllocalne. 



6 

The longest post-deflation analgesia observed so 
far was with bupivacaine which took on an average 163 
minutes for the return of complete sensation, with the 
effect starting to diminish at 27th minute of release 
of tourniquet. 

This early diminuation of- effect could well be ex- 
plained that with the re-establishment of circulation the 
drug is washed off from the still disputed site of its 
action. (Sorbie and Chacha, 1965), proving therefore 
that the drug acts most probably at the nerve terminals 
instead of the nerve trunks (Fleming, et al, 1966), 

The suppl mentation of anaesthesia with N 2 0+ 0^ + 
trilene/halothane or N ^ or vjith Pentazocine (30mg)+ 

Diazepam (IO mg) was required in maximum number of cases 
53 <>3^ in group I. In groups III and IV only 6 , 6 % cases, 
for each, required supplementation in the form of either 
pentazocine (30 mg) or Diazepam (lO mg) to alleviate 
tourniquet discomfort in the later part of the procedure 
(Table X), 

CARDIQVASCUIAR MU RESPIRATORY CHANGES ; 

Kennedy, et al, (1965), using lignocaine observed 
a fall, by 10 beats per minute in the pulse rate in 15^ 
of their cases, after the release of tourniquet. The blood 
pressure also showed hypotensive frend with no effect on 
the respiration. Prilocaine however produced a stable 
cardiovascular and respiratory systems (Hooper, R.L. 

1965)0 Bupivacaine ©n the contrary produced hypotension 



. U vl 

as observed by Moore and Bridenbaugh, (l97l)* 

Centbucridine has been fouxid to produce a near 
perfect cardiovascular stability both during and after 
the techniciue^ A concentration dependant marginal fall in 
pulse rate and insignificant rise in blood pressure 
v/ere features to be noted (Table IX a-d). The changes 
were more evidenced after the release of tourniquet. 
Continuous E.CoG, monitoring, throughout the procedure 
and even in the post operative period, shov/ed no evidence 
of any abnormality in the cardiac function, proving there- 
fore, that the drug, with remarkable cardiovascular sta- 
bility, has a merited use in poor risk patients. 

The rise in blood pressure hov/ever can be attri- 
buted to vasopressor and antihistaminic property'' of the 
drug coupled with the feeling of pain as a result of an 
early return of sensations. Suri et al, (l983), also 
prove, on experimental and human trials that the drug 
no doubt produces a near perfect sta’bility of the heart 
and general circulation. 

The respiratory system however shovjed a signifi- 
cant rise in the rate by 1-4 breaths per minute, which 
was directly proportional to the concentration of the 
drug used. The depth of respiration remained adequate 
with no evidence of insufficiency. The central nervous 
system stimulant aetton of the drug along with peri- 
pheral stimuli arising from the site of operation can 
well be attributed to this response.' 
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Incidence of toxicity: 

A -wide variety of toxic reactions have been de- 
scribed with the drugs, so far conventionally used, in 
this technique* Kennedy, et al, (1965), using lignocaine 

found vertigo, complete loss of cons iousness, atrial and 

a. 

ventricular extijsystole and sinus bradycardia etc* Harris, 
et al, found light headedness, sense of detachment and 
muscular twitchings* Dunbar, et al, in addition to some 
of the above mentioned toxicity reactions observed con- 
vulsions and blurred vision* Cox. J.MeR*, noticed tinnitus 
and paraesthesia in tongue* 

Chloroprocaine is associated with the production 
of thrombophlebitis (Harris, et al, 1965, Dickler, D.J*, 
1965, and Harris, ¥*Ho, 1969)* 

Prilocaine is responsible for the production of me- 
thaemoglobinaemia in significant number of cases (Harris, 
et al, 1965, Daly, et al, 1969, Dunbar and Mazze, (196?)* 
On the contrary centbucridine has been found to 
produce only minor toxicity reactions like nausea and 
vomiting, restlessness, facial flushing, drowsiness and 
venous thrombosis (Table II)* This again was found to 
be concentration dependent, showingthe maximum incidence 
in group IV and minimum in group I. In group I only one 
patient (6*665^) was observed to be restless after the 
release of tourniquet, which was controlled by injection 
diazepam (lOmg) and 0^ in halation* Ingroup III, 7 out 


of 15 cases showed minor reactions in the form of nausea 
and vomitting (4 cases, 26o66%), restlessness (2 cases, 
'\3o3y/o) and facial flushing (l case, 6,6650* Maximum 
incidence of toxicity was observed in group IV where al- 
most 93*33% of the cases showed incidence of minor/ma^or 
toxicity. Major toxicity was observed only in group IV in 
the form of venous thrombosis" (one case ) and gangrene 
of the lov/er extremity (one case ), The cause of gangrene 
well could be, prolonged intense vasoconstriction as a 
result of high concentration of the drag in a patient 
who was grossly anaemic and hj^-pertensive. The limb which 
was already exposed to anaemic hypoxia and high blood 
flow rates as a result of hypertension, naturally does 
not withstand tourniquet for such long a time as 105 
minutes in this case. This tourniquet time in itself, which 
was already more than the recommended time of 90 minutes 
for a normal limb, can lead to gangrene in an already 
predisposed limb, 

Suri, et al, (l983), observed minor toxicit 3 r react- 
ions v;ith ,33% and ,3% concentration of the drag in the 
form of emesis, restlessness, facial flushing, drowsiness 
and localised burning sensations and, among major toxicity 
reactions they found that drug produced venous thrombosis 
in 2 eases where ,y% concentration was used. 

When asked, on the completion of the procedure, 
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about the preference of the technique, as compared to 
general anaesthesia, most of the patients ( 46 , 76066%) 
preferred the technique over general anaesthesia while 
15 % of the dases thought that later would have been 
better. About 8% patients were of the view that either 
of the technique was equally good. (Table XIl)» 

On a review of the above findings it can well be 
maintained that there is ^controversial evidence that 
intravenous regional centbucridine provides a uniform 
and adequate analgesia and anaesthesia in majority of 
the cases undergoing surgery under the technique. The 
optimal concentration as evidenced by the above find 
ings can be .35%, as this concentration provides the 
best results,, a very suitable operating condition 
and has co mparatively low incidence of toxic reactions. 

On the contrary although toxicity reactions are 
much less with . 25 % and .3% concentrations, but the 
analgesia produced is either incomplete or absent in 
majority of the cases, moreover the duration of effect 
is also very short and the patients required either repeat 
injection of the drug or supplementation by general ana- 
esthetics. .4% concentration on the other hand no doubt 
produces 100% results but has the disadvantage of produ- 
cing a very high (93%) incidence of toxicity reactions 
and is therefore not suitable* 





CONCLUSIONS 


With the study being completed on 60 patients, 
ranging between the ages of 11-70 yrso of A,S*Ao 
group I, operated upon under intravenous regional 
analgesia by centbucridine and after a careful review 
of the observations obtained the following salient con- 
clusions are arrived at- 

1- Intravenous regional analgesia is possible only 
in the extremities as the presence of continuous and 
uninterrupted tourniquet is an absolute requirement, 

2tr It is very safe' and sure technique and can be 
employed for planned as well as the emergency operations, 
3- The technique requires very little armamentarium 
and can suit field situations, 

4, Premedication is not essential as a rule except 
in certain uncooperative and apprehensive emergency 
cases where sedation can be employed# 

5, Depending upon the concentration of the drug used 
the patients were dividedinto 4 groups of 15 each. The 
concentrations used were ,25, «30, .35 and ,4%, 

6, Centbucridine does not cause hypersensitivity 

■■■ .- 4 ^’^, ■ 

reactions. 

7, Ibcsanguination has been quite efficient by gravi- 
tational drainage, as evidenced by uniform analgesia 
and a bloodless operative field, 

8, Tourniquet pain is not present if double cuff 
system is chosen. 
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9. The onset of action is extremely rapid and dose 
dependent taking only 1-2 minutes v;ith .4% concentration 
of the drug to provide complete analgesia of the limb* 
lOo The dosage of 100-135 mg, are sufficient for pro- 
ducing adequate analgesia of the upper extremity and 
190-240 mg for the lovser extremity, 

11. The ideal concentration of the drug to be used is 

. 35 %> " V'' 

12. The degree of a analgesia and incidence of toxic 
reactions is directly proportional to the concentration 
of centbucridine solution used. 

13. The cardiovascular stability is ’^11 marked and 
contrary to other conventional local analgesic drugs, 
it produces slight rise in blood pressure and respira- 
tory rate, 

14. Incidence of toxicity is very low. Mostly minor 
reactions were observed. Major toxicity reactions like 
venous thrombosis, one case, and gangrene , one case, was 
noticed with ,4?^ concentration only, 

15. The technique was liked by majority of patients 
(46, 76,669^), The bloodlessfield so achieved in the 
technique was highly appreciated by the surgeons. 

16. There is no post anaesthetic dscomfort. 
Experience, skill and close attention are still 

the best adjuvants, coming a long my for the pinnacled 
success of the technique. 
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